PORTABLE TERMINAL DEVICE 



BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present invention relatestoa portable terminal device, 
and specifically relates to a portable terminal device which 
emits light, which is outputted from its light emitting section, 
10 to the outside of its case. 

2. Description of the Related Prior Art 

In recent years, a mobile phone is in widespread use, which 
includes a light emitting section within a case and causes a 

15 light emitting element to emit light to inform a user of, for 
example, call arrival. This type of mobile phone has hitherto 
included a three-color LED of surface emitting type and a creamy 
white (half-transparent) lens facing a light emitting surface 
of the three-color LED. When a call arrives, a plurality of 

20 colors of light can be emitted from this lens. FIGS. 1A and 
IB are a plan view showing a folding type mobile phone and an 
enlarged cross-sectional view showing the same (along a line 
B-B in FIG. 1A) , respectively. The folding type mobile phone 
100 includes a display case 101 having a liquid crystal display 

25 section, a body 102 having an operation section, and a hinge 
section 103 connecting the display case 101 to the body 102. 
The display case 101 includes a printed circuit board 2 . A liquid 
crystal display 7 is arranged on a side of the printed circuit 
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board 2. A surface emitting three-color LED 11 is mounted on 
the other side. This LED 11 is a surface^ emitting LED which 
includes a light emitting surface on the opposite side to the 
printed circuit board 2. Accordingly, the light emitting 
5 • surface substantially faces an emblem 5 and a creamy white lens 
3.' A color mixing space section 12. is arranged between the 
surface emitting three-color LED 11 and the creamy white lens 
3. The creamy white lens 3 forms a part of the case, and is 
.composed of resin such as acrylic or polycarbonate resin. 
10 Control buttons 6 are used for, for example, volume control. 

When the mobile phone 101 receives a call, the surface 
emitting three-color LED 11 on the printed circuit board 2 emits 
light beams to inform arrival of the call . The surface emitting 

15 three-color LED 11 includes three LEDs each emitting a red, green, 
or blue light beam, and can produce up to seven colors of light 
by turning on and off each LED. The light beams from the surface 
emitting three-color LED 11 are emitted in a vertical direction 
to the surface of the "printed circuit board 2, namely, in a 

20 direction indicated by an arrow D in FIG. IB. These light beams 
are mixed in a color mixing space section 12 and emitted to the 
outside of the case through the creamy white lens 3. However, 
in the above mentioned mobile phone, in order to sufficiently 
mix the light beams emitted from the LED 11, the light emitting 

25 surface of the LED 11 and the creamy white lens 3 must be arranged 
to be spaced a predetermined distance apart. Accordingly, the 
case of the mobile phone must be made thick. 
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Referring to FIG. 2, a mobile phone disclosed in Japanese 
Patent Laid-Open No. 2002-252687 includes a surface emitting 
LED 24, a light refractor sheet 25, and a window 22 . The surface 
emitting LED 24 is mounted on a printed circuit board 23. The 
5 light refractor sheet 25 and the window 22 are arranged at the 
front of the light emitting surface of the LED 24. The window 
. 22 forms a part of the mobile phone case 21. The light refractor 
sheet 25 is arranged between the LED 24 and the window 22. The 
light rays emitted from the LED 24 are refracted by the light 

10 refractor sheet 25 to be .substantially parallel and incident 
on the transparent window 22 substantially at right angles. 
Therefore, the light rays are emitted from the window 22 with 
homogeneous illumination.. However, when the area of the window 
22 is increased, it is required to increase the interval between 

15 the LED 24 and the window 22. Accordingly, it is required to 
increase the thickness of the mobile phone case like the 
aforementioned example, and sufficient luminance cannot be 
obtained . 

2 0 SUMMARY OF THE INVENTION 

A portable terminal device of an embodiment of the present 
invention includes a light emitting section and a space section 
in a case thereof. . in the surface of the case, the portable 
terminal device includes a window section through which light 

25 emitted from the light emitting section is transmitted. The 
light emitting section includes a light emitting surface directed 
in a direction along a surface of a wiring board located in the 
case. The light emitting section can be attached to the wiring 
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board. The light emitting section can emit at least any one 
of red, green, and blue light beams. Preferably, the window 
section is translucent. In a mobile phone as described above, 
the above described space section canbemade small . Accordingly, 
5 the mobile phone can be made thinner, and the luminance of light 
emitted from the window section can be uniformed and increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
10 the present invention will become apparent from the following 
detailed description when taken with the accompanying drawings 
in which: 

FIGS. 1A and IB show an example of a conventional mobile 
phone, which are a plan view and an enlarged cross-sectional 
15 view, respectively; 

FIG. 2 is an enlarged cross-sectional view showing another 
example of the conventional mobile phone; 

FIG. 3 is an enlarged cross-sectional view showing an 
embodiment of a mobile phone of the present invention; and 
20 FIG. 4 is an enlarged cross-sectional view showing another 

embodiment of the mobile phone of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An embodiment of a mobile phone will be described below. 
25 Referring to FIG. 3, a display case 101 of a folding type mobile 
phone includes a creamy white lens 3, a decorative emblem 5, 
a control button 6, and a liquid crystal display section 7 on 
the outer surface thereof. The case 101 includes a three-color 
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light emitting diode (LED) 1 of side- emitting type, a printed 
circuit board 2 , and a color mixing space section 4 inside thereof . 
When the mobile phone is "folded, the liquid crystal display 
section 7 is accommodated within the mobile phone. The printed 
5 circuit board 2 is arranged in a direction substantially same 
as that of the liquid crystal display section 7 along the case 
surface on which the creamy white lens 3 and the like are arranged. 
The LED 1 is mounted on the printed circuit board 2, and the 
light emitting surface thereof is directed in the direction of 

10 the board surface. Accordingly, the LED 1 mainly emits light 
along the board surface (in a direction of C in FIG. 3) . The 
color mixing space section 4 is formed in a flat shape in the 
* vicinity of the end of the printed circuit board 2. The light 
emitted from the LED 1 enters into this color mixing space section 

15 4. The LED 1 includes three LEDs each emitting a. red, green, 
or blue light beam. Accordingly, the LED 1 can provide up to 
seven colors of light by combinations of the LEDs turned on/off. 
These three LEDs are arranged in a linear or triangular fashion 
on the light emitting surface of the LED 1 . The distance between 

20 the three LEDs is, for example, about 0.4 mm. The plurality 
of light beams emitted from the LED 1 are mixed in this space 
4 to change into another color. The light is emitted from this 
space section 4 through the translucent creamy white lens 3 to 
the outside of the case 101. The creamy white lens 3 is composed 

25 of resin such as acrylic or polycarbonate resin and shaped like 
a boomerang, for example, as shown in FIG. 1A. 

When the mobile phone 101 receives a call, the side emitting 
type three-color LED 1 on the printed circuit board 2 emits light 
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to inform a user of arrival of the call. The light emitting 
surface of the LED 1 is directed to the color mixing space section 
4. Since each light beam emitted from the LED 1 is spread to 
some extent, the plurality of light beams are mixed in, the color 
5 mixing space section 4. The light beams of three colors are 
mixed to be white. The light emitting surface of the LED 1 is 
directed to the direction of the surface of the printed circuit 
board 2, and the creamy white lens 3 is arranged substantially 
along the surface of the printed circuit board 2. Accordingly, 

10- the center part of each emitted light beam does not directly 
strike the creamy white lens 3. In the mobile phone shown in 
FIG. 3, the color mixing space section 4 is located comparatively 
far from the light emitting surface of the side emitting type 
three-color LED 1, so that the colors can be adequately mixed. 

15 Moreover, since the creamy-white lens 3 is located in the vicinity 
of the space 4, uniform luminance can be provided over the entire 
. creamy white lens 3 . Furthermore, in the above embodiment , since 
the color mixing space section 4 is a flat space, high luminance 
light is emitted from the creamy white lens 3, so that the mobile 

20 phone case can be made thinner. It. is noted that the LED 1 can 
be controlled to emit light at a time other than that of call 
arrival. 

Referring to FIG . 4, another embodiment of the mobile phone 
is shown. In this embodiment, a sub-board 8 is mounted on the 
25 printed circuit board 2, and a surface emitting light emitting 
diode (LED) 11 is attached to this sub-board 8. In this LED 
11, a surface opposite to an electrode surface is the light 
emitting surface. Similar to the aforementioned embodiment, 
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the light emitting surface of the LED 11 is directed in the 
direction along the surface of the printed circuit board. 
Accordingly, the LED 11 mainly emits light along the surface 
of the printed circuit board (in a direction of C in FIG. 4) . 
5 While the present invention has been described in 

connection with certain preferred embodiments/ it is to be 
understood that the subject matter encompassed by the present 
invention is not limited to those specific embodiments. On the 
contrary, it is intended, to include all alternatives, 
10 modifications, and equivalents as can be included within the 
sprit and scope of the following claims. 



